Sudden pulses in the model solar wind sets the Earth's magnetosphere into damped oscillatory motions. A simple model is capable of explaining many of the basic properties of these oscillations, giving scaling laws for their characteristics in terms of the parameters of the problem, such as the Solar wind momentum density. The period of the oscillations, their damping and anharmonic nature are accounted for. The model has no free adjustable numerical parameters and can be seen as an effort to predict some dynamic properties of the magnetosphere on the basis of measurable steady state characteristics. A simple test of the model is found by comparing its prediction of the Earthmagnetopause distance with observed values. The results agree well with satellite observations and also numerical simulations.
Introduction
Observations indicate that sudden pulses in the model solar wind can set the Earth's magnetosphere into damped oscillatory motions. Oscillation periods on the order of 5-10 min have been observed by instrumented spacecrafts [1, 2] . The damping rate can vary, but often it is found that the oscillations damp within a few periods of oscillations. Our analysis is based on a simple model for the contact between the Earth's magnetosphere and the highly conducting solar wind. Two questions are addressed: the distance between the Earth and the magnetopause for steady state conditions, and the dynamic response of the magnetopause position following an impulse in the solar wind. Such an impulse can have the form of a density increase or a sudden decrease in solar wind momentum density. Due to the nonlinearity of the interaction, the two responses are not trivially related. For the steady state distance R from the Earth to the magnetopause we find analytically
with nMU being the solar wind momentum density and nmU 2 is the directed solar wind pressure, while is the magnetic dipole moment of the Earth. Realistic parameters give distances in the range of 10 -15 Earth radii, which agree well with observations. The model gives a characteristic period of oscillations
where D is the thickness of the magneto-sheath, and ρ is the average mass density of the magneto-sheath plasma, while nM is the solar wind mass density. We find T typically in the range of 5 -20 min, depending on parameters.
Numerical results
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Conclusions
The present summary described a simple solvable model for the magneto-sheath position under steady state conditions, and allows also analytical predictions of basic dynamic features. The results for the magnetic field variation at the Earth's surface apply best for the part of the surface facing the Sun. The model is restricted to a space-time variation implied by the validity of magneto hydrodynamics (MHD). The model can be improved by taking effects due to magneto sheath curvature into account.
